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THE SEWERAGE 0F VICTORIA, B.C.-
The construction of a sewer systern for

Victoria was dccided upon in 1890. As
the site of the city was neariy surrounded
by sait watcr, toward wvhich the siopes are
such as ta eisiiy carry off surface wvatcr,
.and as thc rainfll of the sommer months
is sa liglit that large sewers %vould flot be
sel(-cleainsing, it was determined to adopt
the separate system. Thtis deterniination
ivas further influenced by the great ex-
pense to be incurred in constructing a
combined systecm wherc good brick werc
scarce and rock excavation unavoidable.
The corporation having calied for cani-
petiuive plans, nine sets wvere presented.
Thèse were submitted to Mr. Rudoiph
Hering, ÏM. Amn. Soc. C. E., of New York
City, Who reported in favar of Mr.
MNoh)un's plans. Mr. 'Mohun %vas accord-
ingly appointed Chief Engineer, and lUî.
E. A. \Viirot, M1. Can. Soc. C. E., resident
engineer. The sewers range in size fromn
8 inch vitrificd Pipe ta 34'<51 inch cgg-
shaped concrete sewvers. In designing
themt it was estirnated that each 25 fe! of
fronitage in the closeiy built arca and eacli
6o feet of frontage in residential area
rcprcsentee a dwelling inhabitated by five
persons, from ecdi of wlîorn five galions
of scwage ani hour rnight bc expected.
The Doulton syphon type of automatic
flush tank is used and Silone ejcctors
raise the sewage of several ioiv-lying dis-
tricts inta, the gra vity outfall systern. rhe
34x5l inch outfaii sewer terminates in a
concrete house, from whichi the sewage,
aftcr falling through a grating, is conveyed
in a 2z-inch steel pipe ta a point below
low waîer mark and 240 fet fram shore.
There is also a 16-inch steel overfiow pipe
i2o feet long. floth these pipes are laid
in a trench through salidi rock and im-
bedded in concrete. The concrete sewers
were laid with a faillof t in 1,200. The
concrete was made of 2%ý parts shingle,
2% parts sand, and z pattbest English
Portland cernent. The shingle and sand
wvere bath frornithe sca beach and were
perfectly free froin impurities. Very
great care wvas cxercised in mixîng. On
a rocmy platforai a rectangular (rame,
ivithout top or bottoni, ivas placed ; in
this wvas dcposited 2%4 barrels of shingle,
which was spread io an evitn depth ; on
this z4 barrels of sand were sîmîlarly
sprcad, the two layers aggregating 6
inrhes in thickness ; on top of the sand
one barrel of ceincent was cvenly sprcad
and the fraîne rc:nioved ; th-. whole was
then turncd over îviîh shoveis two or thîree
tirnes îvltî'e dry tili thoroughiy rnixed ,
after whicli the turning wvas contintcd,
while water wvas gractualiy addcd throtîgh
a rose nozzle until a sulicicîît consisîency
%vas attaincd, vhen it ivas sinrncdiately
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wlieled inta place, dcpositcd in thin
layers, and imrnediately raned. Ai
surfaces unfinislied at the close of the
dav wvere lcft rougit and poroos and welI
grouted on the resunîptian of tc work.

During the canstruction of the cancrete
seWers rnalicious reports wcrc constantly
bcing circulated ta the effect that the

scv rs e ieaky, that thc grides ran in
the wrong directions, etc., yet tipon the
coînpietion of the work, whien men ivere
sent through for the speciai purpase of
detecting any flaws, it was found that the
seiver (romi invcrt ta, springing line iras a
monolith 91244 feet long ivithout crack or
fl.lt ; ,it the jonction îviîl thc arch a few
srial lcaks wcrc discovered îvhich were
easily stopped wîth a littie centent. As
the ground water iras higher than ttu
crown of the sewer, it is thought imipos-
sible that a leak in tue invert or sides
shauld have reinained undiscovered.

The methoct adopted in building the
concte sewers ivas as foiiows:

In earth the trenchi was excavated 4
inches ivider than the auter ineasurement
of the sewer, and 9 inches beloîv the level
of the inveit, and the sides pianked with
z-inch lomber. In fine sand a plank
bottomn 9 incites below the invert was also
placed. In rock or hardipant the planking
%vas altagether omnitted, and the cancrete
'vas in titis instaî.ce ta bc not iess than 6
inches thick.

In the bottomn of the trench the con-
crete was ivcil rarnmed ta a sofficient.
height to alioîv the channel pipe ta be
laid with absolute accuracy bath as ta
grade and aliinment. Lightiy resting on
the channel pipe, and secured to the
planking on each side, molds shaped ta
the lower section of the sewer were placed,
and the concrete well rmmcd between
theun and the plank waii with a T-headed
iron having a slightiy curved handle.
These molds wcre aiioîved ta remain 36
haurs; that is ta say, the molds placed an
Monday would be rcrnovcd on We'ines
day, another set being used for Tuesday's
wark. Upon the remnoval of the molds
the surface was rendered perfectiy smaoth
wvîth 2 ta 1 cernent mortar, aficr which
centers fur the arch, resting an the chan-
nel pipe, %were placed, and the top af the
walls having been ivell grouted the work,
ivas carried on in a simiiar mariner.

In order ta give same employment ta
the Victoria brick yards it ivas ariginaliy
proposed ta build the arch of radial brick,
but the difficulty af obtaining thoroughly
gaod niaterial caused this plan ta be
abatidoned, after between 1,700 and i,800
(cet of brick arcît had bcen built, and
concrete wvas substituted. As the work
proceded, iater iras ponîped in.a the
tewcr ta prevent the concrete ilryrnng tnio
rapidiy. The concrete for the manthales
%va handled in a sirnilar minner.

Il inay be stated that the mantholes and
flush tanks wvere made rectangular ta save
tîte hcavy carpcnter's bill vhici woold
have been incuirred in making aval or
circulai moldb, as rnany different anes
woui d have been required, the nianholes
varying much in size and shape, paîticu.
larly an the main sewcrs. Dy using the
rectangular foriii the frames of rougb

plank cauld be set by coîtimon iabor, and
if flot used again for the saine purpose,'
coold be otilized in tirnbcri-ag trcnches,
etc.

PIPE SEWERS.

In rock trenching the excavation was
catricdl down 6 incites below tîte invcrt
and the bcd brotiglit ta its trtuc grade with
14 ta t concrete. Wien unsotind ground
iras fouiid in thc bottoin of a trench it ivas
rcmoved and replaced îvîth 14 ta i con-
crete, except ien a plank flooring and
piling- wcre necded.

Pipe on being deiivcrcd at titc corpora-
tion yard weîe inspccted antd testcd, and
clic rejcîec pipe brokeit up or caried
away. Tîte good pipe were then pra-
vided ivitît Staniord joints and delivcred
to te contractor's tearns. Inspectors of
pipe iaying, of course, examined each pipe
as laid. A few large and but slightiy
cracked pipe ivere surrounded by can-
crete and used, and ather slighitiy imper-
fect pipe used as vcntiiators. The kcettles
foi boiiing the tar, ta evaporate the
amimonia, and for meiting the "«campa il
for the Stanford pipe joints, were heated
by gas at a cast af about T3ý cents eacît
per day. The '1comnpo" ivas made ni
crude rock sulphur, clean sharp sand (flot
sea) and coal tar. A greater proportian
of sand wvas used for te larger sizes than
for the smaller. An average mixture
îvorld prababiy be about 4 of sulph or, 6
of sand, and i of tar, by mcasure. The
cost af making this joint was somnewhat
larger than wvas anticipated, but it cost
iess ta lay than -a cernent joint. A defec-tive pipe can be replaced, or a funictioit
substituted for a straight, and an absolute-
ly water-tighit joint made under ivater îvith
reasonable care No separate accounit
wvas kept af the time spent occupicd in
joining, receiving, testinR, ctilling and
delivering, but Mr. iMahun thinks that
one-thirci of the cost may reasonably bo
deducted for the latter. Upon this basis
the folioîving would appraximate the cost
of jainting per lineal foot of pipe-viz : 8-
inch, 6.ý cents ; 9-inch, 74.cents; ia-inch,
8g cents; 12-inch, io cents; 15-inch,
12g cents; z8-inch, r5 cents; and 20>-
inch, 16ji cents. The contract prce for
laying was ica cents per lineal foot for 18
and 2o inch pipe and six cents for the
smallcr sizes. This price încluded Ioad-
ing, itauling and unloading.

At manholes in leading the subsidiary
inta the larger streani the former fol lows
a curve îvhose radius is five limes the
diameter of the sewer, and the tangents
of whiclt are the direction of the two
seivers. The invcrt of the smaiier sewer
is in ail cases raised abave that of -the
larger, and the fai is slightly increased on,
the curve ta compensate far friction.,
Manhale inlet. have vulcanite flap valves,
and the outlets have gate grooves to
enable theni ta bc used as flush tanks.

Ventilatars wlticlt serve aiso as lamp-
holes arc spaccd about 3oo ct apart.
They cansist simpily of a vertical pipe
surroundcd bY 7 ta i cancrele, 3 (cet
square, the surface afwîhichi is 1 fokbe-
low the street level. On this stands a
cast-iran curb with a perforaîed dolier.
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